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Abstract 


The assemblage of hymenopteran parasitoids associated with the poplar leaf blotch miner moth Phyllonorycter 
populifoliella (Treitschke, 1833) (Lepidoptera: Gracillariidae) developing on the Balsam Poplar (Populus 
balsamifera L., 1753) was studied in Izhevsk. The assemblage included 35 species of parasitoids belonging to the 
Eulophidae (Eulophinae, Entedoninae, and Tetrastichinae), Pteromalidae, Encyrtidae, Ichneumonidae, and 
Braconidae, with 18 species being reported as Ph. populifoliella parasitoids for the first time. Sympiesis 
sericeicornis, Chrysocharis laomedon and Sympiesis gordius were major elements of the assemblage. While S. 
gordius showed a confident negative correlation with the population density of the miner, none of the other two 
species had confident relationships with the population density of the host. Possible causes of the low efficacy of the 
parasitoid assemblage on Ph. populifoliella population are briefly outlined. 

KEY WORDS: Lepidoptera, Gracillariidae, Hymenoptera, Eulophidae, parasitoids, Phyllonorycter populifoliella, 
Balsam Poplar, population dynamics, Russia. 


Parasitoides de Phyllonorycter populifoliella (Treitschke, 1833) sobre Populus balsamifera 
L. (Salicaceae) en el oeste europeo de Rusia 
(Lepidoptera: Gracillariidae) 


Resumen 


Fue estudiado en Izhevsk la asociación de himenópteros parasitoides asociados al minador de hojas 
Phyllonorycter populifoliella (Treitschke, 1833) desarrollándose sobre el álamo balsemífero (Populus balsamifera 
L., 1753). La asociación de parasitoides incluyen 35 especies perteneciendo a los Eulophidae (Eulophinae, 
Entedoninae y Tetrastichinae), Pteromalidae, Encyrtidae, Ichneumonidae y Braconidae, con 18 especies que se citan 
por primera vez sobre Ph. populifoliella. Sympiesis sericeicornis, Chrysocharis laomedon y Sympiesis gordius 
fueron los más abundantes. Mientras que S. gordius mostraba una correlación negativa con la densidad de población 
del minador, ninguna de las otras dos especies estaban relacionadas con la densidad de la planta del minador. Se da 
una idea general de las posibles causas de la baja eficacia de las reunión de parasitoides sobre la población de Ph. 
populifoliella. 

PALABRAS CLAVE: Lepidoptera, Gracillariidae, Hymenoptera, Eulophidae, parasitoides, Phyllonorycter 
populifoliella, álamo balsamífero, dinámica de poblaciones, Rusia. 


Introduction 


The poplar leaf blotch miner moth Phyllonorycter populifoliella (Treitschke, 1833) (Lepidoptera: 
Gracillariidae) is a typical Palaearctic species (DAVIS & DESCHKA, 2001) and a common element in 
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the fauna of populated areas in the European Russia (POLEZHAEV, 1934; RUMYANTSEV, 1934; 
STROKOV, 1956; BELOVA, 1981, 1985; BELOVA & VORONTSOV, 1987; SULKHANOV, 1990, 
1992; BONDARENKO, 2008; YEFREMOVA et al., 2009, 2011; SELIKHOVKIN, 2010), Western 
Siberia (BARANNIK, 1979; GRODNITSKIY, 1997; KOLOMIETS & BOGDANOVA, 1992; 
BAKULIN, 2005; EREMEEVA, 2008; SELIKHOVKIN, 2010), Eastern Siberia (FROLOV, 1948; 
TOMILOVA, 1973; SELIKHOV KIN, 2010), and Far East (YURCHENKO, 2006). 

Occasional outbreaks of the moth may last considerable length of time. Thus, the eruptive (>1 
mine per leaf) density of the moth population was observed in 1969-1980 in some parks of 
Yekaterinburg (DANILOVA et al., 1984). An outbreak of the miner in Moscow lasted from 1974-1989 
(BELOVA, 1994). 

Analysis of the taxonomic composition of parasitoids of Ph. populifoliella is fragmentary and 
represented in only few publications. Studied are some areas in Europe (FULMEK, 1962; BOUEEK & 
ASKEW, 1968), the Caucasus (MIRZOYAN, 1977), Iran (ZARGARAN et al., 2010; SADEGHI & 
LOTFALIZADEH, 2013), and Kyrgyzstan (ROMANENKO, 1959). In Russia, Moscow received the 
best coverage (POLEZHAEV, 1934; RUMYANTSEV, 1934; STROKOV, 1956; BELOVA, 1981, 1985; 
BELOVA & VORONTSOV, 1987; SULKHANOV, 1990, 1992). Some information exists for St. 
Petersburg (STROKOV, 1956), Ulyanovsk Region (YEFREMOVA et al., 2009, 2011) and Maritime 
Territory (ALEEKSEEV et al., 2012). 

According to published data, the assemblage of Ph. populifoliella parasitoids includes 48 species 
(Table 1). Representatives of Eulophidae constitute 82.6%, Ichneumonidae and Braconidae make up 
6.5%, while Pteromalidae and Encyrtidae amount to 2.2%. The assemblage also includes unidentified 
species in the following genera: Pteromalus and Eulophus (RUMYANTSEV, 1934; FULMEK, 1962; 
ZARGARAN et al., 2010), Pnigalio (MIRZOYAN, 1977; BELOVA, 1985; BELOVA & 
VORONTSOV, 1987; SULKHANOV, 1990, 1992), Sympiesis (MIRZOYAN, 1977; SULKHANOV, 
1990, 1992), Cirrospilus (POLEZHAEV, 1934; RUMYANTSEV, 1934; FULMEK, 1962), Derostenus 
(ROMANENKO, 1959; FULMEK, 1962), Chrysocharis (BELOVA, 1981; SULKHANOV, 1990, 
1992; FULMEK, 1962), Tetrastichus (POLEZHAEV, 1934; ROMANENKO, 1959), and Mesochorus 
(SULKHANOV, 1990, 1992). 

All previous studies dealt with parasitoids of the poplar leaf blotch miner moth developing on the 
Black Poplar (Populus nigra L., 1753). Our research targeted the species composition of parasitoid 
assemblage of the poplar leaf blotch miner moth Ph. populifoliella developing on the Balsam Poplar 
(Populus balsamifera L., 1753) in Izhevsk and its role in the miner outbreak control. The natural 
distribution of the Balsam Poplar covers northern regions of the USA and almost entire Canada. In 
Russia, it naturally occurs only in the eastern Chukotka where it forms low shrubs (KATENIN, 1993). 
The Balsam Poplar is commonly used for planting green belts in European Russia (e.g., URAZGILDIN 
et al., 1997; IGNATJEVA & KONECHNAYA, 2004; BUKHARINA et al., 2012; MINGALEVA, 
2012), the Urals, Western and Eastern Siberia (DANILOVA, 1970; BAKULIN, 1990; SELENINA ef 
al., 2011; SOKOLOVA et al., 2011; VOITYUK, 2011; RUNOVA & GNATOVICH, 2013). 


Table 1.- Parasitoids of Ph. populifoliella based on published data. 


Schimitschekia populi Boutek, 1965 ALEEKSEEV et al., 1978 
| 2| | Halticoptera polita (Walker, 1834) SADEGHI & LOTFALIZADEH, 2013 


3 | Encyrtidae Ageniaspis testaceipes (Ratzeburg, 1848) ROMANENKO, 1959; ALEEKSEEV et al., 
1978; FULMEK, 1962 


4 | Eulophidae Pnigalio agraules (Walker, 1839) ALEEKSEEV et al., 1978; YEFREMOVA 
et al., 2011; BOUCEK & ASKEW, 1968 


| 5| | Pnigalio longulus (Zetterstedt, 1838) FULMEK, 1962; BOUCEK & ASKEW, 1968 


Pnigalio pectinicornis (Linnaeus, 1758) YEFREMOVA et al., 2011; FULMEK, 1962; 
BOUCEK & ASKEW, 1968 
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TL [petens nm Tara 2M BOUCEK & ASKEW, 1958 
et al., 2011; BOUCEK & ASKEW, 1968 
Sympiesis acalle (Walker, 1848) SULKHANOV 1990, 1992; YEFREMOVA 
et al., 2011; FULMEK, 1962; BOUCEK & 
ASKEW, 1968 
cr 
BOUCEK & ASKEW, 1968 


10 Sympiesis gordius (Walker, 1839) POLEZHAEV, 1934; BELOVA, 1981; 
SULKHANOV 1990, 1992; YEFREMOVA 
et al., 2009, 2011; FULMEK, 1962; 
BOUCEK & ASKEW, 1968 


a Sympiesis grahami Erdós, 1966 ZARGARAN et al., 2010 


12 Sympiesis sericeicornis (Nees, 1834) RUMYANTSEV, 1934; POLEZHAEV, 1934; 
STROKOV, 1956; BELOVA, 1981; 
SULKHANOV 1990, 1992; YEFREMOVA 
et al., 2011; FULMEK, 1962; 
BOUCEK & ASKEW, 1968 


13| |Sympiesisthapsianae Bouček, 1974 — |SULKHANOV 1990,1992 | 
[4| |Sympiesisviridula (Thomson, 1878) |YEFREMOVAeral,2011 | 
[5| [Smpiesis xanthostoma (Nees, 1834) |FULMEK.1962 —— | 


[166] | 
17 Cirrospilus diallus Walker, 1838 YEFREMOVA et al., 2011; BOUCEK & 
ASKEW, 1968 


18 Cirrospilus elegantissimus Westwood, 1832 | POLEZHAEV, 1934; STROKOV, 1956; 
ALEEKSEEV et al., 1978; SULKHANOV 
1990, 1992; YEFREMOVA et al., 2011; 
FULMEK, 1962; BOUCEK & ASKEW, 1968 


|[19| — — |Cirrospiluslymcus Walker, 1838.— | BOUCEK & ASKEW, 1968 
20 Cirrospilus pictus (Nees, 1834) POLEZHAEV, 1934; STROKOV, 1956; 
FULMEK, 1962; BOUCEK & ASKEW, 1968; 
BELOVA, 1985; BELOVA & VORONTSOV, 
1987; SULKHANOV 1990, 1992: 
ZARGARAN et al., 2010 


21| | |Cirrospilus viticola (Rondani, 1877) BOUCEK & ASKEW, 1968 


POLEZHAEV, 1934; STROKOV, 1956; 


ALEEKSEEV et al., 1978; SULKHANOV 
1990, 1992; BOUCEK & ASKEW, 1968 


Closterocerus trifasciatus Westwood, 1833 | POLEZHAEV, 1934; YEFREMOVA et al., 
Free ii Wet S orl BOUCEK & ASKEW. BES 


Chrysocharis nautius (Walker, 1846) YEFREMOVA et al., 2011 
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POLEZHAEV, 1934; ALEEKSEEV et al., 1978; 
FULMEK, 1962; BOUCEK & ASKEW, 1968 
RUMYANTSEY, 1934; FULMEK, 1962 


v 


Achrysocharoides altilis (Delucchi, 1954) ALEEKSEEV et al., 1978; FULMEK, 1962; 
BOUCEK & ASKEW, 1968 


|. | Achrysocharoides cilla (Walker, 1839) FULMEK, 1962; BOUCEK & ASKEW, 1968 


Minotetrastichus frontalis (Nees, 1834) POLEZHAEV, 1934; STROKOV, 1956; 
SULKHANOV 1990, 1992; YEFREMOVA 
et al., 2011; FULMEK, 1962 


[44 | | Htoplectis alternans (Gravenhorst, 1829) — |SULKHANOV 1990, 1992 | 
[45 | |Ztoplectiscurticauda (Kriechbaumer, 1887) | FULMEK, 1962 | 


47 Apanteles bicolor (Nees, 1834) BELOVA, 1981; TOBIAS et al., 1986; 
SULKHANOV 1990, 1992 


48 Pholetesor circumscriptus (Nees, 1834) ROMANENKO, 1959; BELOVA, 1981; 
TOBIAS et al., 1986; SULKHANOV 1990, 
1992; ALEEKSEEV et al., 2012 


Material and methods 


- 
UN 





The study was conducted in Izhevsk, the capital of the Udmurt Republic that occupies 42,100 
km? in the Vyatka-Kama interfluve. Izhevsk (56? 51’ 00" N, 53? 13” 59" E) is a large (333.2 km?) city 
with population over 610,000. 

The assessment of survival and parasitoid infestation rate of larvae and pupae of the first 
generation of the miner was done in the field in 2010. In various parts of the city (including both the 
centre and suburbs), forty-one Balsam Poplar trees (P. balsamifera) (Fig. 1) were selected with the 
infestation density of 0.4-20 mines per leaf. We divided the sample into two groups. Group I 
included leaves with miner density of 0-10 mines per leaf (22 trees); group II included leaves with 
miner density of 10-20 mines per leaf (19 trees). 

During moth pupation, the average of 60 mined leaves was collected from first-order branches 
in the lower crown of the northern exposition of each tree. In total, 4338 mines were cut out with 
scissors and placed in labelled Petri dishes. Emerging moths and parasitoids were recorded daily. 
Over 2978 Ph. populifoliella and 345 parasitoid specimens were reared during the course of the 
study. 

The following indicators were calculated: the density of the first-generation moths on each tree 
= (total number of mines on three branches in the lower crown) x (total number of leaves on these 
branches), as number of mines per 100 leaves; survival rate of pupae = (number of moths emerged 
from mines) x (total number of collected mines)! x 100%; moth mortality rate caused by parasitoids 
= (total number of parasitoids) x (total number of collected mines)! x 100% (ERMOLAEV et al., 
2011). 

The arithmetic mean and error were calculated in each case. The linear correlation (IVANTER 
& KOROSOV, 2011) was used for the statistical treatment of the material. The significance of 
differences between samples was estimated by Student's t-test. Percentages were normalized by 
@=2arcsin v X transformation. 
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1 : 200 000 


Figure 1.— Schematic distribution of 41 sampled balsam poplar trees (Populus balsamifera L.) in Izhevsk. 





Results and discussion 


The poplar leaf blotch miner moth gives periodical outbreaks in Izhevsk. The last one started in 
2002 and ended by the autumn 2010 due to unusually hot weather. 

The miner can produce two generations a year under the environmental conditions of Izhevsk 
(Table 2). Overwintering moths appear on poplar tree trunks by the time when leaves start unfolding 
(beginning of May), and copulate soon afterwards. Gravid females lay eggs between leaf veins, mainly 
on the lower surface. Caterpillars finish feeding by the end of June. The pupal stage lasts for about ten 
days. The mass eclosion of adults happens before or around mid-July. The second generation of the moth 
develops during August-September, and often does not complete its cycle die due to low temperatures. 
Adults overwinter in bark crevices, as well as in cracks and on uneven surfaces of nearby buildings. 


Table 2.— Phenology of the poplar leaf blotch miner moth Ph. populifoliella in Izhevsk in 2010. 
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In the field lab, Ph. populifoliella moth eclosion was observed from 5-21 July, i.e. over 17 days 
(Fig. 2). The majority of adults emerged on 10 July. The survival rate of the first generation pupae was 
positively and confidently linked to the average density of the moth population (r=0.29, n=41, P«0.05) 
and constituted 63.72.7906. 

The mortality rate of pupae was 36.3+2.7% and was in inverse relationship with the population 
density (r=-0.29, n=41, P«0.05). Mortality due to unknown causes constituted 29.0+2.6%, mortality 
caused by parasitoids was 7.3+0.7%. 

In group I the total mortality is 38.5+2.9 % (7.7+1.0% due to parasitoid effect and 30.823.146 due 
to an unknown factor), and in group II the total mortality is 33.7+4.7% (6.8+0.9.0% due to parasitoids 
and 33.74.7196 due to an unknown factor). Our results have demonstrated the absence of significant 
differences (P«0.05) between these parameters at variable miner density. 

In the former case, the confident relationship with the population density of the miner was not 
established (r=-0.22, n=41, P>0.05); in the latter, the correlation was significantly positive (r=0.45, 
n=41, P«0.05). Coefficient of correlation between mortality and miner density per leaf in group I due to 
parasitoids is r=0.22 and due to an unknown factor is -0.10, and in group II due to parasitoids is -0.48 
(P « 0.05) and due to an unknown factor is -0.37. 

The emergence of parasitoids was observed from 5-23 July, with maximum numbers on 11 July 
(Fig. 2). 
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Figure 2.— Dynamics of Ph. populifoliella and its parasitoids eclosion in the field lab 2010. 





Our study resulted in the discovery of 35 species of parasitoids belonging to three subfamilies of 
the Eulophidae (Eulophinae, Entedoninae, and Tetrastichinae), as well as to the families Pteromalidae, 
Encyrtidae, Ichneumonidae, and Braconidae (Table 3). Eighteen species have been reported as the 
miner parasitoids for the first time, viz Pnigalio mediterraneus, Elachertus fenestratus, Elachertus 
gallicus, Elachertus sp., Pediobius metallicus, Chrysocharis amanus, Chrysocharis crassiscapus, 
Chrysocharis gemma, Chrysocharis laomedon, Chrysocharis pentheus, Chrysocharis phryne, 
Chrysocharis pubicornis, Chrysocharis prodice, Chrysocharis viridis, Chrysocharis sp., 
Neochrysocharis aratus, Neochrysocharis cuprifrons, and Neochrysocharis formosa. 
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Table 3.- The share of Ph. populifoliella parasitoids. The asterisk denotes an ectoparasitoid. In all cases, n = 41. 


Species First recorded as parasitoid 
of Ph. E E, % 


|_| | Pnigalio mediterraneus Ferriere & Delucchi, 1957* _ | | 06206 | 

AA A E DEE T 
| 3 |P agraules (Walker, 1839 | 14308 | 
| 4 |P soemius (Walker, 1839 | || 17409 | 
| 5 | Sympiesis dolichogaster Ashmead, 1888* | 3912 | 
| 6 |S. gordius (Walker, 1839* | P 1223310 | 
| 7 |S. sericeicomnis Nees, 1834)* 2263.3 
| 8 | Cirrospilus diallus Walker, 1838* | O ooe 
| 9 | C.elegantissimus Westwood, 1832* | 05H 
10 |C.Iyncus Walker, 1838* 080.3 
11 |C pictus Nees, 1834)* o o Oo oss 
[12 | Elachertus charondas (Walker, 1839" | HO 
13 |E fenestratus Nees, 1834* | € | 04203 | 
[14 |E. gallicus Erdös, 1958* 0840.3 
15 |Elachertussp* 0240.2 
16 | Pediobius metallicus (Nees, 1834) | SHO 
[17 | Closterocerus trifasciatus Westwood, 1833 | | 3843 | 
[21 | Ch. eurynota Graham, 1963 || a | 
[23 | Ch. nautius (Walker, 1846) 8H 
[24 | Ch. nephereus (Walker, 1839) | | 06203 | 
[25 | Ch. pentheus (Walker, 1839) 640.8 
[26 | Ch. phryne (Walker, 1839 GHOST 
[27 | Ch. pubicornis (Zetterstedt, 1838) | o e O oo 
[28 | Ch. prodice (Walker, 1839) | TO 
[29 | Ch. submutica Graham, 1963 
30 | Ch. viridis (Nees, 1834) 9H 
31 |Chrysocharissp. TOT 
[32 | Neochrysocharis aratus (Walker, 1838) | HO 
[33 |N. cuprifrons Erdös, 1954 HOT 
[34 | V. formosus Weswood, 1833 THO 
[35 | Minotetrastichus frontalis (Nees, 1884Y* | STH 
D meme i — 
| |Enymidae POCO | 
| |Ichneumonidae OOOO oa 


The assemblage of Ph. populifoliella parasitoids was apparently formed by polyphages that actively 
attack various members of Gracillariidae, Nepticulidae, Tischeriidae, Tortricidae and some families of 
Coleoptera. Thus, fifteen species of parasitoids in Izhevsk are common for both the poplar leaf blotch miner 
moth and the lime leaf miner Ph. issikii Kumata, 1963 (ERMOLAEV et al., 2011): Pnigalio soemius, 
Sympiesis dolichogaster, S. gordius, S. sericeicornis, Cirrospilus diallus, C. lyncus, C. pictus, Elachertus 
fenestratus, Chrysocharis laomedon, Ch. nephereus, Ch. phryne, Ch. pubicornis, Neochrysocharis cuprifrons, 
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N. formosa, and Minotetrastichus frontalis. The ratio of ecto- and endoparasitoids in the parasitoid assemblage 
of Ph. populifoliella 1s 16:19 (Table 2). 

The core of the parasitoid assemblage of the poplar leaf blotch miner moth in Izhevsk consists of 
Sympiesis sericeicornis (22.696), Chrysocharis laomedon (17.2%) and Sympiesis gordius (14.2%). The 
species S. sericeicornis is a predominantly solitary primary or secondary ectoparasitoid of caterpillars and 
pupae of mining moths, including representatives of Phyllonorycter (BOUEEK & ASKEW, 1968). 
Chrysocharis laomedon is a primary (sometimes secondary) solitary endoparasitoid, also favouring 
caterpillars and pupae of Gracillariidae moths (BOUEEK & ASKEW, 1968). Sympiesis gordius is a solitary 
ectoparasitoid, which acts mostly as a primary parasite and infest caterpillars and pupae of a number of 
hymenopteran and lepidopteran families, favouring caterpillars of the genus Phyllonorycter (Gracillariidae) 
(BOUEEK & ASKEW, 1968). 

Neither S. sericeicornis nor C. laomedon had significant relationships with the population density of the 
host (r=-0.02, n=41, P>0.05 and r=0.13, n=41, P>0.05, correspondingly). Of the three species, only S. gordius 
showed a significant negative correlation of it’s parasitism. Coefficient of correlation between mortality and 
the density of the miner in group I is -0.45 (P«0.05) and in group II is 0.20. 

The absence of the effect of parasitoids on the population density of the miner is apparently a usual 
phenomenon in a large city. The negative correlation of the level of Ph. populifoliella parasitism and the 
average population density of the moth on unspecified species and hybrids of Populus had been shown for 
Moscow (SULKHANOV, 19952). Inefficacy of parasitoids in centres of cities is complex and defined by at 
least three factors. First, this is destruction of natural overwintering sites by man. It is widely known that most 
parasitoids overwinter in leaf litter. Continuous collection, removal and destruction of fallen leaves results in 
decreasing number of entomophages. Second, this is an exceptionally low number of flowering plants that 
may provide additional food to parasitoids during the maturation of eggs. Third, a high level of the air 
pollution inevitably leads to shrinking of the parasitoid species diversity from the periphery to the city centre 
(SULKHANOV, 1995b). 


Acknowledgements 


Dr Sergey Sinev (Zoological Institution, Russian Academy of Sciences, St. Petersburg, Russia) is 
thanked for encouraging the study of hymenopteran parasitoids associated with the poplar leaf blotch miner 
moth in Udmurtia. 


BIBLIOGRAPHY 


ALEEKSEEV, V. N., DZHANOKMEN K. A., ZEROVA M. D., KOZLOV, M. A., KOSTYUKOV V. V., NIKOLSKAYA, 
M. N., PONOMARENKO, N. G., SOROKINA, A. P., SUGOHYAEV, E. S., TRYAPITSYN, V. A. & YASNOSH V. 
A., 1978.— Identification key to insects of the European part of the USSR. Hymenoptera, 2: 758 pp. Nauka, Leningrad. 

ALEXEEV, V. N., BELOKOBYLSKIY, S. A., GUMOVSKIY, A. V., DAVIDYAN, E. M., ZEROVA, M. D., 
KASPARYAN, D. R., KOLYADA, V. A., KONONOVA, S. V., KOTENKO, A. G., KUPYANSKAYA, A. N., 
KURZENKO, N. V., LELEY, A. S., LOKTIONOV, V. M., MELIKA, ZH., NEMKOV, P. G., PROSHCHALYKIN, 
M. YU., SOROKINA, A. P, SUNDUKOV, YU. N., TERESHKIN, A. M., TOBIAS, V. L, TRYAPITSYN V. A., 
TRYAPITSYN, S. V., FURSOV, V. N., HALAIM, A. I., HUMALA, A. E. & TSELIH, E. V., 2012.— Annotated 
catalogue of insects of the Russian Far East. Hymenoptera, 1: 635 pp. Dal nauka, Vladivostok. 

BAKULIN, V. T., 1990.— Introducing and selection of poplar in Siberia: 174 pp. Nauka (Siberian branch), Novosibirsk. 

BAKULIN, V. T., 2005.- Damage by the poplar leaf blotch miner moth in the green belt of Novosibirsk.— Jn Ornamental 
horticulture in Siberia.— Scientific papers: 40-49. 

BARANNIK, A. P., 1979.— Eco-faunistic characteristics of the dendrophilous entomofauna of the green belt of industrial 
cities of the Kemerovo Region.— Ecology, 1: 76-79. 

BELOVA, N. K., 1981.— Biological peculiarities of the poplar leaf blotch miner moth in the Moscow Region.— Jn Problems 
of forest growing and effective forest use.— Scientific papers of the MSFU, 137: 129-133. 

BELOVA, N. K., 1985.— Factors affecting mortality of the poplar leaf blotch miner moth.— In Forest ecology and 
protection. Interactions between forest ecosystem components: 89-93. Academy of Forest Engineering, Leningrad. 

BELOVA, N. K., 1994.— Pests of urban green belt.— Plant Protection, 8: 37-38. 

BELOVA, N. K. & VORONTSOV, A. I., 1987.— The poplar leaf blotch miner moth.— Plant Protection, 7: 32-35. 


310 SHILAP Revta. lepid., 44 (174) junio 2016 


PARASITOIDS OF PHYLLONORYCTER POPULIFOLIELLA (TREITSCHKE, 1833) ON POPULUS BALSAMIFERA 


BONDARENKO, E. A., 2008.- An outbreak of the poplar leaf blotch miner moth Phyllonorycter populifoliella Tr. 
(Lepidoptera, Gracillariidae) in St. Petersburg.— Bulletin of St. Petersburg Forest Engineering Academy, 182: 45-55. 

BOUEEK, Z. 8 ASKEW, R. R., 1968.— Index of Palaearctic Eulophidae (excl. Tetrastichinae).— Index of Entomophagous 
Insects, 3: 1-260. 

BUKHARINA, I. L., ZHURAVLEVA, A. N. & BOLYSHOVA, O. G., 2012.— Urban planted vegetation: 206 pp. Udmurt 
State University, Izhevsk. 

DANILOVA, A. P., 1970.— Population changes of the poplar leaf blotch miner moth in urban green belt and parks of 
Sverdlovsk.— Ecology, 2: 103-104. 

DANILOVA, A. P., ZYKOVA, L. S. & KORZHAVINA, N. A., 1984.— Pests of the green belt of the Sverdlovsk Palace of 
pioneers and schoolchildren.— In Fauna of the Urals and neighbouring territories, 11: 109-112. 

DAVIS, D. R. & DESCHKA, G., 2001.- Biology and systematics of the North American Phyllonorycter leafminers on 
Salicaceae, with a synoptic catalogue of the Palearctic species (Lepidoptera: Gracillariidae).— Smithsonian 
Contributions to Zoology, 614: 1-89. 

EREMEEVA, N. I., 2008.— Factors regulating urban populations of the poplar leaf blotch miner moth Phyllonorycter 
populifoliella Tr. (Lepidoptera, Gracillariidae).— Bulletin of St. Petersburg Forest Engineering Academy, 182: 104- 
112. 

ERMOLAEV, I. V., YEFREMOVA, Z. A. & IZHBOLDINA, N. V., 2011.— Parasitoids as mortality factors of the lime leaf 
miner (Phyllonorycter issikii, Lepidoptera, Gracillariidae).— Zoological Journal, 90(1): 24-32. 

FROLOV, D. N., 1948.— The poplar leaf blotch miner moth as a pest of the green belt in Irkutsk.— Transactions of the 
Irkutsk State University, Biological Series, 3(2): 1-20. 

FULMEK, L., 1962.— Parasitinsekten der Blattminierer Europas: 203 pp. Dr. W. Junk, Den Haag, Netherlands. 

GRODNITSKIY, D. L., 1997.— Towards the development of control measures of the poplar leaf blotch miner moth 
Lithocolletis populifoliella Tr. (Lepidoptera, Gracillariidae) in urban conditions.— Entomological Review, 76(2): 297- 
301. 

IGNATJEVA, M. & KONECHNAYA, G., 2004.— Floristic investigation of historical parks in St. Petersburg, Russia.— 
Urban Habitats, 2(1): 174-216. 

IVANTER, E. V. & KOROSOV, A. V., 2011.— Introduction to quantitative biology: 302 pp. Petrozavodsk State University, 
Petrozavodsk. 

KATENIN, A. E., 1993.— A second record of Populus balsamifera (Salicaceae) in eastern Chukotka Peninsula.— Botanical 
Journal, 78(4): 104-112. 

KOLOMIETS, N. G. & BOGDANOVA, D. A., 1992.— Diseases and pest insects of forest plantations of the Novosibirsk 
Research Center of the Siberian Branch of the Russian Academy of Sciences.— Siberian Biological Journal, 2: 53-55. 

MINGALEVA, N. A., 2012.— Well-being of the green belt plants in the urban environment: the case of the city Syktyvkar: 
19 pp. Syktyvkar State University, Syktyvkar. 

MIRZOYAN, S. A., 1977.— Dendrophilous insects of forests and parks in Armenia: 453 pp. Ayastan, Erevan. 

POLEZHAEV, V. G., 1934.— Survival struggle in the poplar leaf blotch miner moth (Lithocolletis populifoliella Tr.).— 
Zoological Journal, 13(3): 485-505. 

ROMANENKO, K. E., 1959.— The poplar leaf blotch miner moth (Lithocolletis populifoliella Tr.) and its natural enemies in 
Kirgiziya.— Proceedings of Kirgiziya Forest Experimental Station, 2: 249-256. 

RUMYANTSEV, P. D., 1934.— Biology of the poplar leaf blotch miner moth (Lithocolletis populifoliella Tr.) in Moscow.— 
Zoological Journal, 13(2): 257-279. 

RUNOVA, E. M. & GNATOVICH, P. S., 2013.— Species composition of the community green belt of Bratsk.— Systems, 
Methods, Technologies, 2: 156-159. 

SADEGHI, S. & LOTFALIZADEH, H., 2013.— New record of Halticoptera polita (Walker, 1834) (Hym.: Pteromalidae) 
from Iran.- Applied Entomology and Phytopathology, 80(2): 187-188. 

SELENINA, E. A., SELENIN, N. A. & ZAKHAROVA, M. A., 2011.— Adaptations of the stomatal apparatus in the Balsam 
Poplar (Populus balsamifera L.), Hungarian Lilac (Syringa josikaea J. Jacq. ex Rchb.) and Siberian Crabapple (Malus 
baccata (L.) Borkh.) towards unfavourable conditions of the urban environment of Krasnoyarsk. Gerald of the 
Irkutsk State Agricultural Academy, 44(5): 98-105. 

SELIKHOVKIN, A. V., 2010.— Peculiarities of the population dynamics of the poplar leaf blotch miner moth 
Phyllonoricter populifoliella Tr. (Gracillariidae) — Bulletin of St. Petersburg Forest Engineering Academy, 192: 220- 
233. 

SOKOLOVA, A. V., PENZINA, T. A. & BELYKH, L. I., 2011.— Resistance of some tree species to environmental 
pollution: the case of the city of Irkutsk.— Gerald of the Irkutsk State Agricultural Academy, 44(5): 106-112. 

STROKOV, V. V., 1956.— The Lilac leafminer Gracillaria syringella F. (Lepidoptera, Gracillariidae) and its control.— 
Entomological Review, 35(4): 789-798. 


SHILAP Revta. lepid., 44 (174) junio 2016 311 


I. V. ERMOLABEV, Z. A. YEFREMOVA dz A. V. TRUBITSYN 


SULKHANOV, A. V., 1990.— The species composition and spatial distribution of parasites of the poplar leaf blotch miner 
moth Lithocolletis populifoliella Yr.— Biological Sciences, 7: 33-40. 

SULKHANOV, A. V., 1992.— Ecology of urban populations of the poplar leaf blotch miner moth Lithocolletis populifoliella 
Tr. /n Dendrobiont insects of the green belt in Moscow: 70-97. Nauka, Moscow. 

SULKHANOV, A. V., 1995a.— Correlation of the parasitism with the density of the poplar leaf blotch miner moth 
Lithocolletis populifoliella (Lepidoptera, Gracillariidae) mines.— Zoological Journal, 74(6): 93-101. 

SULKHANOV, A. V., 1995b.- The problem of the dynamics of the poplar leaf blotch miner moth urban populations. Jn 
Ecological studies in Moscow and Moscow Region: Animals: 18-23. Nauka, Moscow. 

TOBIAS, V. I., BELOKOBYLSKIY, S. A. & KOTENKO A. G., 1986.— Identification key to insects of the European part 
of the USSR. Hymenoptera, 4: 509 pp. Nauka, Leningrad. 

TOMILOVA, V. N., 1973.— Insect miners of Eastern Siberia.— In Fauna and ecology of insects of Eastern Siberia and Far 
East: 3-31. Irkutsk State University, Irkutsk. 

URAZGILDIN, P. V., KAGARMANOV, I. R. & KUZHLEVA, N. G., 1997.— Leaf growth in representatives of the genus 
Populus in Ufa.— In Forests of Bashkortostan: State-of-the-art and Perspectives: 70-72. AV TOR, Ufa. 

VOITYUK, E. A., 2011.— Accumulation of heavy metals in soil and plants in urban environment: the case of the city of 
Chita: 22 pp. N. G. Chernyshevskiy Transbaikal State Humanitarian Pedagogical University, Chita. 

YEFREMOVA, Z. A., KRAYUSHKINA, A. V. & MISHCHENKO, A. V. 2009.— Parasitoid assemblages (Hymenoptera, 
Eulophidae) of the poplar leaf blotch miner moth Phyllonorycter (Lepidoptera, Gracillariidae) in Middle Volga 
Region.— Zoological Journal, 88(10): 1213-1221. 

YEFREMOVA, Z. A., MISHCHENKO, A. V., EGORENKOVA, E. N., STRAKHOVA, I. S. & LENGESOVA, N. A., 
2011.— Assemblages of parasitic wasps of the family Eulophidae (Hymenoptera) parasitising Phyllonorycter 
apparella and Phyllonorycter populifoliella (Lepidoptera, Gracillariidae), pests of aspen and poplar in the Ulyanovsk 
Region.— Zoological Journal, 90(4): 438-444. 

YURCHENKO, G. I., 2006.— Abundant species of insect phyllophages in the dendrarium of the Federal State Department 
Dal’NIILKh. 7n 110 years of the Dendrarium of the Far Eastern Research Institute of Forest Affairs — Proceedings of 
the International Conference Modern State of Forests and their effective use, Khabarovsk, 18 October 2006: 185-189. 

ZARGARAN, M. R., LOTFALIZADEH, H., SAFARALIZADEH, M. H. & BAKHSHALI-SAATLOO, G. V., 2010.— 
First report of Populus leaf-miner hymenopterous parasitoids from Iran.— Applied Entomology and Phytopathology, 


772): 47-48. 

I. V. E. *Z. A. Y. 

Nechkinskii National Park Department of Zoology 

] Kostovatovskaya St., Novyi Ulyanovsk State Pedagogical University 
Votkinskii District 4 Lenin Sq. 

427413 Republic of Udmurtia RF-432700 Ulyanovsk 

RUSIA / RUSSIA RUSIA / RUSSIA 

E-mail: ermolaev-iQ udm.net 

E-mail: izhevskman O mail.ru y / and 

A. V.T. Department of Zoology 

Nechkinskii National Park The George S. Wise Faculty of Life Sciences 
] Kostovatovskaya St., Novyi Tel-Aviv University, 

Votkinskii District 69978 Tel-Aviv 

427413 Republic of Udmurtia ISRAEL / ISRAEL 

RUSIA / RUSSIA E-mail: eulophids @ mail.ru 


E-mail: izhevskman O mail.ru 
* Autor para la correspondencia / Corresponding author 
(Recibido para publicación / Received for publication 8-X11-2014) 


(Revisado y aceptado / Revised and accepted 2-V1-2015) 
(Publicado / Published 30-VI-2016) 


312 SHILAP Revta. lepid., 44 (174) junio 2016 


